Allele-specific competitive blocker-PCR detection of rare base substitution.
Methods that detect rare base substitutions within populations of DNA molecules are valuable tools for studying the DNA-damaging effects of chemicals and for pool screening for single-nucleotide polymorphisms. Allele-specific competitive blocker-polymerase chain reaction (ACB-PCR) uses a mutant-specific PCR primer with more 3'-terminal mismatches to an abundant or wild-type sequence than to a rare or mutant sequence in order to amplify specifically an allele that differs from the wild-type by a single base pair. ACB-PCR reactions include a blocker primer to reduce the amount of background signal generated from the abundant wild-type template. The nonextendable blocker primer preferentially anneals to the wild-type DNA sequence, thereby excluding the annealing of the extendable mutant-specific primer to the wild-type sequence. Inclusion of single-strand DNA binding protein in the ACB-PCR reaction and use of the Stoffel fragment of Taq DNA polymerase both significantly increase allele discrimination. The concurrent analysis of mutant fraction standards and equivalent PCR products amplified from genomic DNA samples makes ACB-PCR a quantitative method that can detect a base pair substitution in the presence of a 105-fold excess of wild-type DNA. Methods for the ACB-PCR measurement of the mouse H-ras codon 61 CAA --> AAA mutation are presented.